Os minerais foram vistos apenas como fontes de produtos químicos: minério de ferro, minério de cobre, etc. No entanto, não são apenas associações de elementos químicos, uma vez que apresentam estruturas cristalinas. Essas duas características em conjunto proporcionam propriedades que podem ser tecnologicamente úteis. Mesmo que um mineral ocorra em quantidade muito pequena, o que não permite a sua extração, pode servir como um modelo para a obtenção do análogo sintético em uma escala industrial. É necessário que uma proposta de novo mineral seja submetida à aprovação pela Comissão de Novos Minerais, Nomenclatura e Classificação (CNMNC) da Associação Mineralógica Internacional (IMA) antes da publicação. Somente 65 espécies minerais válidas foram descritas pela primeira vez no Brasil, isto é, minerais-tipo do Brasil. Dezenove delas foram publicadas entre 1789 e 1959 (0,11 por ano). De 1959, quando a CNMMN (hoje CNMNC) -IMA foi criada, até 2000, 18 espécies minerais brasileiras aprovadas permanecem válidas (0,43 por ano). No entanto, o número de minerais-tipo do Brasil aprovados nos últimos 15 anos (2000 -2014) foi substancialmente maior: 28 (1,87 por ano). Esse número é muito pequeno considerando a grande variedade de ambientes geológicos brasileiros. As duas primeiras espécies-tipo do Brasil, descobertas no século 18, crisoberilo e euclásio, são importantes minerais gemológicos. Dois outros minerais-gema, membros do supergrupo da turmalina, foram publicados apenas no século 21: uvita e fluor-elbaíta. Alguns minerais-tipo do Brasil são muito importantes tecnologicamente falando. Alguns exemplos são menezesita, coutinhoíta, lindbergita, pauloabibita e waimirita-(Y). menezesite, coutinhoite, lindbergite, pauloabibite, and waimirite-(Y).
INTRODUCTION
The description of a new mineral species requires scientific and intellectual ability in order to obtain data from a wide variety of experimental -classical and modernmethods. In general, we tend to think only in minerals in mineralogical terms, instead of considering them in the broader context of inorganic materials. Some new minerals are also new compounds. Because of their chemical composition and crystal structure, some new minerals have interesting properties, whether physical, electronic, optical or magnetic, which have applications in technology. According to Khomyakov (2001) , although the great majority of these will be mineralogical rarities, the identification and study of the yet undescribed natural phases is not only of interest from a purely scientific point of view but also has practical implications. Among the future minerals, there will undoubtedly be various types of commercial ores and compounds with unique structures and technologically useful properties. Having a broader view of our study material, we can explore our findings more fully and, at the same time, raise the scientific profile of descriptive mineralogy.
In the past, minerals were seen, in general, merely as sources of chemicals: iron ore, copper ore, etc. However, minerals are not just chemicals associations, since they display crystal structures. These two features together provide properties that can be technologically useful. Even though the mineral occurs in very small amount, which does not allow its extraction, it can serve as a model for obtaining the synthetic analogue on an industrial scale.
In this work we will present some data and comments for the type minerals from Brazil. A table will indicate chemical formula, crystallographic system and references for the 65 mineral species that were first described from Brazil.
THE CONCEPT OF A MINERAL SPECIES
The current official definition of mineral is due to Nickel and Grice (1998) . A mineral species is a naturally occurring solid that has been formed by geological processes, either on earth or in extraterrestrial bodies, with well-defined chemical composition and crystallographic properties, and which merits a unique name. It is defined mainly on the basis of chemical composition and crystallographic properties, and these must therefore be the key factors in determining whether the creation of a new mineral species and a new mineral name is justified. Nevertheless, especially over the last 20 years, the reported definitions of a mineral, as stated in introductory geoscience-and mineralogy-related textbooks and online, generally have become progressively broader and more detailed (Caraballo et al. 2015) . To some extent, this is likely due to advancement of the mineralogical sciences that is, in part, driven by new characterization tools and methods, and also by an increase in scientists who are interested in minerals. Recently, French et al. (2012) compiled up-to-date authoritative descriptions of the term mineral, producing the following definition: currently, minerals are most commonly defined as naturally occurring substances, produced by (bio)geochemical processes, with a highly ordered, repeating atomic arrangement (a crystalline substance) whose composition can be described by a chemical formula that is either fixed or variable (or, also as often stated, a definite, but not necessarily fixed, composition). Samples of the same mineral vary in terms of minor and/or trace element composition, and in the case of solid solution, major element composition, as long as these substitutions do not change the average crystal structure. Finally, it follows that minerals of the same major and minor element composition will express a set of measureable and consistent physical and chemical properties. If a mineral whose composition or crystallographic properties (or both) are substantially different from those of any existing mineral species is found, there is a possibility that it may be a new species.
The Commission on New Minerals, Nomenclature and Classification (CNMNC) of the International Mineralogical Association (IMA) was formed in July 2006 by a merger between the Commission on New Minerals and Mineral Names (CNMMN) and the Commission on Classification of Minerals (CCM).
The CNMMN was established in 1959 for the purpose of controlling the introduction of new minerals and mineral names, and of rationalizing mineral nomenclature. Since that time, the work of the CNMMN has gained overwhelming support from the international mineralogical community. The objective of the CCM was to review existing systems of mineral classification and to provide advice on the classification of minerals to the mineralogical community. The CNMNC consists of representatives appointed by national mineralogical bodies and an executive committee consisting of chairman, two vice-chairmen and secretary. An official IMA-CNMNC list of Mineral Names can be accessed on the IMA web site.
The founding of the CNMMN marked a turning point in the history of mineral nomenclature (Fourestier 2002) . Up until that time, the naming of minerals had been a haphazard and inexact aspect of our science at best. This new commission had the mandate to put order into many centuries of conflicting and divergent methods of giving names to naturally occurring chemical substances. There clearly had been less-than-adequate agreement on what constituted a mineral. In fact, many mixtures of minerals and most biogenic substances, such as amber or coal, were included in early treatises on minerals.
THE DESCRIPTION OF A NEW MINERAL
A new mineral!? What to do? -The following information is from the IMA-CNMNC site: "Researchers finding a phase of which they think that it might be a new mineral are encouraged to use the following procedure in order to get it approved by the IMA-CNMNC. Please read carefully the procedures and guidelines of the IMA-CNMNC on the criteria for a new mineral species and the treatment of a new-mineral proposal. Please also consult these procedures and guidelines if proposing changes to existing nomenclature. If the possibility of a new mineral still stands after reading the procedures and guidelines, please download the checklist for new-mineral proposals. Provide the data asked for, as far as possible. Send the completed checklist (preferably in electronic format) to the CNMNC chairman. Send proposals to change existing nomenclature to the CNMNC vice-chairman."
It is necessary that a new-mineral proposal be submitted for approval by the CNMNC before publication. Such a submission should contain as much information as possible so that the Commission can adequately judge the validity of the proposal (Nickel & Grice 1998) . Ideally, a new-mineral proposal should contain information quoted in Chart 1.
It is recognized that it may not always be possible to obtain all these data; in such cases, the author should give reasons for the omissions. Of particular importance is the calculation of H 2 O content in which it has not been determined analytically. If H 2 O is reported by difference, the method of calculation should be clearly stated and, if possible, evidence for the presence of H 2 O should be provided. Also, ample justification should be given for the allocation of hydrogen to H 2 O, OH or H 3 O. Because of great differences in the amount and type of information that can be obtained from the study of a particular mineral specimen, it is not practical to specify the irreducible minimum of information required for a mineral to be approved; each proposal must be considered on its own merits (Nickel & Grice 1998) .
The mineral species in the latest official IMA-CNMNC list (September 2014) are 4,963, including 99 questionable minerals. The development of mineralogy in the latter half of the 20 th century has been marked by an accelerating pace of new mineral discoveries. The number of minerals discovered worldwide since 1970 is roughly equal to that recorded throughout the preceding historic time (Khomyakov 2001) . Skinner and Skinner (1980) concluded that there are no predictable limits to the number of minerals. According to the predictions of Khomyakov (1998a, b) based on correlation diagrams (the number of species versus time), the total number of known minerals will approach 11,000 by the year 2050. In this century (from 2001 to 2014), 1,180 new minerals proposals were handled by the CNMNC, a mean of 84,3 proposals per year. On the other hand, the number of artificial compounds with a specific chemistry and specific properties amounts to many millions.
The long-held thesis that there is a limit to the number of mineral species is valid only for ordinary types of rocks and mineral deposits. The principal sources of new mineral discoveries are deposits formed in anomalous geotectonic and geochemical environments under conditions that virtually encompass the entire range of physicochemical parameters accessible to modern experimental mineralogy and, moreover, include geological time and other factors unattainable experimentally in the laboratory. All this serves to remove any barriers that limit the number of mineral species (Khomyakov 2001) .
MINERAL SPECIES FIRST DESCRIBED FROM BRAZIL
Of the nearly 5,000 known mineral species, only 65 were first described from Brazil, that is, the type minerals from Brazil (Table 1) .
Nineteen of these were published between 1789 and 1959 (0.11 per year). From 1959, when the CNMMN (today CNMNC) -IMA was established, to 2000, 18 approved Brazilian mineral species remain valid (0.43 per year). However, the number of type minerals from Brazil approved in the last 15 years (2000 to 2014) was substantially increased: 28 (1.87 per year). Nevertheless, this number is very small when considering the wide range of Brazilian geological environments.
Comparing with other parts of the world, we can mention that in several very specific individual locations in various countries, much more new species were described than in Brazil, for example: ■ The alkaline Khibiny massif in the Kola Peninsula, Russia: 116 new species were described. Finally, within the Italian territory, much smaller than Brazil, 312 new species were discovered. These figures illustrate that there has been a neglect of the Brazilian Geological and Mining sectors at all levels (mining companies, DNPM, universities, geologists and mining engineers) with respect to the knowledge of mineralogy of the deposits; mineral species of high scientific and commercial value and new mineral species are probably being destroyed without having the opportunity to be known.
In addition, in his review on Brazilian mineral species, Atencio (2000) listed several problems noted in the description of Brazilian minerals: 1. Several names were introduced and used without adequate justification and also without IMA approval. 2. Several minerals first described as new species were later discredited as misidentifications or as varieties of existing minerals. 3. There are many incompletely described and consequently unnamed minerals waiting for additional studies. 4. Several relevant papers were published in practically inaccessible sources. 5. Several type specimens were not preserved in museums. Table 2 presents the 65 mineral species first described from Brazil, their chemical formula, crystallographic system and references. Phosphates are predominant (24), followed by oxides (17) and silicates (8). A few selected specimens will be presented in Plates 1 to 4. Among the phosphates, we highlight 4 roscherite-group members [zanazziite, atencioite (Fig. 1B) , ruifrancoite ( Fig. 4C ), and guimarãesite ( Fig. 2D) ]. Among the oxides, there are 5 pyrochlore-supergroup minerals [hydroxycalcioroméite, fluornatromicrolite, hydrokenomicrolite (Fig. 3A) , fluorcalciomicrolite and hydroxycalciomicrolite ( Fig. 3B) ], 2 senaite-group minerals [senaite and almeidaite ( Fig. 1A) ] and 1 niobate [carlosbarbosaite ( Fig. 2A) ]. Among the silicates, we can quote 2 alkaline rock minerals, manganoeudialyte ( Fig. 3D) Franz Eugen Hussak (1856 Hussak ( -1911 of Graz, Austria, studied under Ferdinand Zirkel in Leipzig, where he earned his PhD. He was a member of the Geological Survey of Brazil (Geographic and Geologic Commission) in São Paulo from 1887 to 1895 and wrote numerous articles on Brazilian mineralogy, including six new species descriptions: zirkelite, derbylite, tripuhyite, senaite, florencite-(Ce) and gorceixite. Hussak also introduced some invalid mineral names: Palladiumplatin, chalmersite, lewisite, brazilite, harttite and camposite. He was honored with the mineral "hussakite", discredited by the proper Hussak (1907) . Xenotime-(Y), Y(PO 4 ) tetragonal, was identified by Gorceix (1885) in diamondiferous sands of Datas, Minas Gerais. Kraus and Reitinger (1901) found about 6 wt.% SO 3 and gave the name hussakite to the mineral, a "sulfate-phosphate of Y, Er, and small percentage of Gd". Subsequent analyses of identical material by Hussak (1907) did not confirm the presence of SO 3 in sufficient amounts (0.25 wt.% at the most) for a new species to be designated. In addition, Hussak (1907) determined that the rock-forming mineral identified as hussakite by Rösler (1902) is zircon, not xenotime-(Y).
Marie Louise Lindberg (-Smith) , from the United States Geological Survey (USGS), described five new Brazilian mineral species from the Sapucaia quarry, Galileia, Minas Gerais (frondelite, faheyite, moraesite, barbosalite and tavorite), the problematic lipscombite and the discredited avelinoite. The mineral lindbergite was named in her honour (Atencio et al. 2004b) .
Luiz Alberto Dias Menezes Filho (1950 , mining engineer, mineral collector and merchant, was born in São Paulo, Brazil. His first job was with Serrana S.A. de Mineração, operator of the Jacupiranga mine in Cajati, São Paulo, where he worked as mine engineer in the mining and crushing operations, and as process engineer in the apatite flotation plant. In recent years, Luiz was working on a PhD in Economic Geology at the Universidade Federal de Minas Gerais. He is the first author of pauloabibite and almeidaite, and a coauthor of ruifrancoite, lindbergite, carlosbarbosaite, guimarãesite, correianevesite, bendadaite and césarferreiraite. He also collected the samples used for the first official description of lanthanite-(Nd), quintinite and fluornatromicrolite. Menezesite, the first natural heteropolyniobate, honors Luiz Menezes (Atencio et al. 2008a ). 
GEMOLOGICAL MINERALS
The two first type species from Brazil, discovered in the 18 th century, chrysoberyl and euclase, are important gemological minerals. Coincidently, both are Be-Al minerals, the first an oxide, and the second a silicate. Two other gem minerals, tourmaline-supergroup members, were published only in the 21 st century: uvite and fluor-elbaite. According to Leonardos (1970) , it is probable that the chrysoberyl analyzed by Klaproth (1795) [alumina 71, silica 18, lime 6, oxide of iron 1.5, loss 3, total 99.5 wt.%] was from Brazil. In fact, chrysoberyl is BeAl 2 O 4 , but at that time beryllium had not been isolated. The gem known in Brazil as chrysolite, and classified by Werner (Hoffmann 1789; Karsten 1789) as chrysoberyl (Krisoberil), had been known since the middle of the 18 th century from alluvium in northern Minas Gerais [especially in the area of Araçuaí, old Calhau, Minas Gerais (Leonardos 1945) ], associated with colorless and blue topaz, aquamarine, tourmaline and garnet. The name chrysolite was used by Romé de l'Isle (1772) for the gem variety of olivine, but, apparently, both de l'Isle and Werner confused the gem names of antiquity. Chrysolite or "gold stone" of Pliny probably was topaz, and chrysoberyl of antiquity, as the name indicates, was golden beryl. Klaproth (1795) simply designated chrysoberyl as Alaunerde + Kieselerde (alumina + silica). Haüy (1798) gave it the name cymophane. Nevertheless, the name chrysoberyl prevailed, and Seybert (1824) obtained a correct analysis showing it to be a beryllium mineral.
It is probable that the first specimens of euclase taken to Europe by Dombey, in 1785, came from Ouro Preto, Minas Gerais, and not from Peru, where it is not known to occur (Leonardos 1970) . According to Dana (1892) , the name was given by Haüy who stated that his name, euclase, was published by Daubenton in an early edition of his Tableaux méthodiques des Minéraux (the first edition is dated 1784). After publishing the name and description, without crediting Haüy (Delamétherie 1792), Delamétherie then gives Haüy full credit (Delamétherie 1797). Eschwege (1822) recognised the provenance of the mineral when he identified it in a topaz lot originating from Ouro Preto. A revision of the occurrence of this mineral in Brazil was made by Chaves and Karfunkel (1994) .
Uvite, originally defined by Kunitz (1929) , was considered to have an ideal formula CaMg 3 (Al 5 Mg)(Si 6 O 18 ) (BO 3 ) 3 (OH) 4 . This formula was based on the examination of tourmalines from Uva (Sri Lanka), De Kalb (New York) and Gouverneur (New York) with OH contents of approximately 4 apfu. However, all other analyses from these localities contain F in the 0.5 -1.0 apfu range. Dunn et al. (1977) designated a sample of uvite from Uva, Sri Lanka as a neotype, and this sample has an anion content of (OH 2.90 F 0.76 O 0.34 ). This anion content would mandate that the W site would be dominated by F and that the type uvite should most properly be termed fluor-uvite. More recently, uvitic species with OH dominant on the W site was described by Clark et al. (2010) from the Brumado mine, Bahia. Complete data were not yet published.
A previous study on the crystal chemistry of the tourmaline-supergroup minerals (Federico et al. 1998) demonstrated the presence of the "fluor-" equivalent of elbaite in the Cruzeiro mine (São José da Safira, Minas Gerais, Brazil). Moreover, the fluor-elbaite end-member was predicted by Hawthorne and Henry (1999) with the ideal formula Na(Li 1.5 Al 1.5 )Al 6 Si 6 O 18 (BO 3 ) 3 (OH) 3 F, derived from the root composition of elbaite via the substitution F → OH at the W position. The mineral is also found in the Urubu mine (Itinga, Minas Gerais) (Bosi et al. 2013) .
A SELECTION OF BRAZILIAN TYPE MINERALS
Plates 1 to 4 show a series of Brazilian new minerals described in this century. Atencioite (Fig 1B, photo: Thales Trigo) occurs as brownish spherules on quartz and albite, from João Firmino claim, Linópolis, Divino das Laranjeiras, Minas Gerais. The major spherule has approximately 8 mm in diameter. Ruifrancoite (Fig. 4C , photo: Thales Trigo) displays orange brown botryoidal arrangements, on muscovite, in close association with cyrilovite and meurigite, from Sapucaia (Proberil) mine, Sapucaia do Norte, Galileia, Minas Gerais. Guimarãesite (Fig. 2D) forms peripheral zones in crystals of roscherite-group minerals. The inner zones of the crystals are Mg-rich (and correspond to zanazziite) or Fe-rich (greifensteinite and/or ruifrancoite) from a granite pegmatite near the Piauí river, Itinga, Minas Gerais.
Hydrokenomicrolite ( Fig. 3A) forms an octahedron-dodecahedron crystal, from Volta Grande pegmatite, Nazareno, Minas Gerais. Hydroxycalciomicrolite (Fig. 3B) is an octahedron-dodecahedron crystal, from Volta Grande pegmatite, Nazareno, Minas Gerais. Almeidaite (Fig. 1A) is an isolated, black, opaque, sub-metallic, platy crystal flattened on [0001] (23 x 22 x 6 mm), from Novo Horizonte, Bahia. Carlosbarbosaite ( Fig. 2A) forms crystals elongated along [001] and flattened on (100), from Jaguaraçu pegmatite, Jaguaraçu, Minas Gerais. Manganoeudialyte (Fig. 3D ) forms anhedral crystals, from Pedra Balão, Poços de Caldas, Minas Gerais. Bendadaite (Fig. 1C ) displays elongated tabular dark greenish-brown crystals, from Almerindo quarry, Linópolis, Divino das Laranjeiras, Minas Gerais. Césarferreiraite (Fig. 2B , field of view: 1 cm) forms pale yellow tabular aggregates, in miarolitic cavity in albite, with pharmacosiderite, scorodite and arsenopyrite from Eduardo mine, Conselheiro Pena, Minas Gerais. Brumadoite (Fig. 1D , photo: Thales Trigo) occurs as pale blue microcrystalline aggregates on magnesite, from Pedra Preta mine, Serra das Éguas, Brumado, Bahia. The longest dimension of the specimen is 6.5 cm. Menezesite (Fig. 4A , photo: Tatiana Dias Menezes) display ~0.5 mm reddish brown rhombododecahedra crystals, on dolomite, from Jacupiranga mine, Cajati, São Paulo.
Coutinhoite (Fig. 2C , photo: Thales Trigo) is an irregular aggregate with very small flaky crystals, from Córrego do Urucum mine, Galileia, Minas Gerais. Lindbergite (Fig. 3C ) forms interlocked irregularly contoured platelets, from Boca Rica mine, Sapucaia do Norte, Galileia, Minas Gerais. Pauloabibite (Fig. 4C , field of view: 4 mm) occurs as encrustations of pinkish brown platy crystals in dolomite, from Jacupiranga mine, Cajati, São Paulo. Waimirite-(Y) (Fig. 4D ) forms platy crystals, with halloysite, from Pitinga mine, Presidente Figueiredo, Amazonas.
TECHNOLOGICALLY IMPORTANT MINERALS
Some type minerals from Brazil are very important technologically speaking. Some examples may be mentioned. All these minerals occur in very small amount, which does not allow its extraction, but they can serve as a model for obtaining the synthetic analogue on an industrial scale.
Menezesite (Atencio et al. 2008a ; Fig. 4A ) is the first natural heteropolyniobate. The second natural heteropolyniobate, aspedamite, isostructural with menezesite, was described in Southern Norway, by Cooper et al. (2012) . The first synthetic heteropolyniobates were obtained by Nyman et al. (2002 Nyman et al. ( , 2004 . Heteropolyanions are negatively charged clusters of corner-and edge-sharing early transition-metal MO 6 octahedra and heteroatom usually located in the interior of the cluster. The geometry, composition and charge of these clusters are varied through synthesis parameters, and cluster properties are highly tunable as a function of these characteristics. Heteropolyanions have been employed in a range of applications that include virus-binding inorganic drugs (including AIDs virus), homogeneous and heterogeneous catalysts, electro-optic and electrochromic materials, metal and protein binding, and as building blocks for nanostructuring of materials. The heteropolyanions of W, Mo and V, which have found numerous applications, are formed simply by acidification of solutions of their oxoanions. Under similar conditions, these oxoanion precursors are not available for Nb, and Nb-oxo chemistry is dominated by formation of the Lindquist ion [Nb 6 O 19 ] 8-only. However, heteropolyniobate formation is favored in hydrothermal reactions of aqueous, alkaline precursor mixtures. Unlike other heteropolyanions, heteropolyniobates are basic rather than acidic, which means they can survive longer and possibly even thrive in the generally basic or neutral environments of radioactive wastes and blood, respectively. Once such compounds bind with a virus, it is no longer capable of entering a cell to damage it. Heteropolyanions may also bind with radionuclides (actinides), which remove them from the mixture by phase separation for easier and safer storage. Menezesite has been found in the last years of the decade of 1970 by Luiz Alberto Dias Menezes Filho (see above), but its study has begun only in May 2003.
Coutinhoite (Atencio et al. 2004a , Fig. 2C ) is a thorium uranyl silicate probably isostructural with weeksite. The weeksite structure would be then an important depository of Th 4+ . The importance of uranium mineralogy to understand the genesis of uranium deposits, as well as for environmental applications, was emphasized by Jackson and Burns (2001) . Uranyl compounds that may form by the alteration of nuclear waste will incorporate radionuclides into their structures, thereby retarding their release. Uranyl silicates (e.g., uranophane, uranophane-beta, boltwoodite, haiweeite, weeksite) are likely to be abundant in a geological repository for nuclear waste, owing to the alteration of spent nuclear fuel and borosilicate waste glass in the presence of Lindbergite (Atencio et al. 2004b ; Fig. 3C ) is an oxalate found for the first time in 2002, in the Lavra da Boca Rica, Sapucaia do Norte, Galileia Co., Minas Gerais, by Luiz Alberto Dias Menezes Filho. The mineral has been named in honor of Marie Louise Lindberg (-Smith) (see above), from the USGS, who described several new mineral species from the nearby Lavra Sapucaia. Lindbergite is a secondary mineral in the granite pegmatite. The study of soluble oxalates is related to their use as precursors in the synthesis of high temperature superconductive ceramic materials, in the preparation of nanomaterials, and a number of other new materials due to the fact that the precipitation processes provide the possibility of controlling the chemical and physical properties of the final products. Oxalate systems are traditionally used for the separation and concentration of elements, especially rare earth and transuranian elements (Donkova et al. 2004) . In addition, the use of the synthetic equivalent of lindbergite in the process of photographic revelation and as a standard for chemical analysis was studied, respectively, by Huizing et al. (1977) and Coltman (1924) .
Pauloabibite is trigonal NaNbO 3 (Menezes Filho et al. 2015; Fig. 4B) . NaNbO 3 is well-known to exhibit a rich polymorphism based on the perovskite structure, with a number of displacive transition occurring over a range of temperatures, which may also be sensitive to both pressure and crystallite size. Doped forms of the material are currently the focus of much attention because of their piezoelectric properties (Modeshia et al. 2009 ). Much work has been carried out on the synthesis of alkaline niobates because of their excellent nonlinear optical, ferroelectric, piezoelectric, electro-optic, ionic conductive, pyroelectric, photorefractive, selective ion exchange and photocatalytic properties. For example, lead-free potassium and sodium niobates are potential substitutes for lead zirconium titanate as high-performance piezoelectric ceramics. The high lead content in piezoelectric PZT introduces serious concerns about environment pollution during the fabrication, use and disposal of the materials, and therefore increasing attention has been paid to environmental issues nowadays, so research on potential substitutes is urgent (Wu et al. 2010) . The name honors Professor Paulo Abib Andery .
Waimirite-(Y) ; Fig. 4D ) is orthorhombic YF 3 . Fluoride crystalline materials are commonly studied owing to their applications in solid state lasers and scintillators. Indeed, their good optical properties beside their low non-radioactive emissions (mainly because of the low cut-off phonon frequencies) make these materials good host matrices for visible or infrared light emission and other optical applications. It is well known that fluoride materials can be used as active media for tunable solid state lasers (Lage et al. 2004) . The orthorhombic YF 3 crystals are non-hygroscopic and colourless under normal conditions essential for use as active laser materials. Kollia et al. (1995) showed that YF 3 could be a laser material.
PROBLEMATIC BRAZILIAN MINERALS
The IMA-CNMNC list includes two questionable minerals with Brazil as the type locality: joséite-A and palladinite. In addition, arrojadite-(KFe), lipscombite and tantalaeschynite-(Y) are erroneously considered as Brazilian type minerals, and lanthanite-(La) is, also erroneously, not considered as a type specimen of Brazil.
The name joséite was introduced by Kenngott (1853) for a mineral that occurs in veins in limestone, associated with gold, at São José mine, near Mariana, Minas Gerais. Thompson (1949) named Bi 4+x Te 1-x S 2 as joséite-A and Bi 4+x Te 2-x S as joséite-B. The only two analyses of joséite from São José mine refer to the composition of joséite-B.
The name palladinite was introduced for a PdO compound, from Gongo Soco, Barão de Cocais, Minas Gerais (Shepard 1857) . A complete mineralogical description of palladinite is still lacking in the literature, although Jedwab and Cassedanne (1998) note that this mineral "is in process of revalidation".
The IMA-CNMNC list gives arrojadite-(KFe) as a type mineral from Brazil. Arrojadite was described as a new mineral species by Guimarães (1924) on a sample from the Alto Serra Branca pegmatite, Pedra Lavrada, Paraíba. According to Moore and Ito (1979) , the "supposed arrojadite" from Serra Branca appears to be so highly altered as to constitute a probable mixture or possibly some other species. The name arrojadite today refers to a mineral group. According to the new nomenclature system (Chopin et al. 2006) , in the absence of a more reliable analysis than the original one, the material from Paraíba cannot be specified further than arrojadite-(K), even if the pegmatitic occurrence makes an arrojadite- (KFe) (PO 4 ) 2 (OH) 2 , and suggested that the type locality for lipscombite should be Galileia, Minas Gerais. The "manganoan lipscombite", described by Lindberg (1962) seems to be a different species when compared with that of Čech et al. (1961) , with Mn or Fe 3+ predominant over Fe 2+ in the A-site. The X-ray powder diffraction data is virtually identical, but the chemical results for the Brazilian sample are very poor and insufficient to derive a good empirical formula. Based on these considerations, the Czech Republic should be the type locality for lipscombite. The Brazilian mineral needs to be restudied, because it seems to be a new species.
Tantalaeschynite-(Y) was described by Adusumilli et al. (1974) in the Raposa pegmatite, São José do Sabugi, Paraíba, as a metamict mineral. It was appreved by IMA (1969-043) and is in the CNMNC -IMA list as a type mineral from Brazil. When heated, it gave an X-ray diffraction pattern similar to that of aeschynite. The formula [Ca 0.47 (Y,Ln) (Nickel and Grice 1998) , it should not be considered as a rare earth elements (REE)-mineral. A REE-mineral has REE + Y + Sc > Ca (in atomic numbers), thus, the suffix -(Y) is incorrect. Rynersonite was described by Foord and Mrose (1978) as Ca(Ta,Nb) 2 O 6 and tantalaeschynite-(Y) could be considered as a metamict variety of yttrian rynersonite but a new study of the type tantalaeschynite-(Y) specimen is needed to check its chemical composition.
The type locality of lanthanite-(La) appears in the IMA-CNMNC list as Sweden, but should be changed to Brazil. Lanthanite was first described from Bastnäs, Sweden (Berzelius 1825 (Bayliss & Levinson 1988) state that the mineral name be suffixed with the predominant member of the REE group. Atencio et al. (1989) confirmed the species to be lanthanite-(Ce). Therefore, the type locality for lanthanite-(La) currently accepted as Bastnäs, Sweden, is not appropriate. The first published analyses for lanthanite-(La) were given on the ICDD card 30-678 for a mineral from Curitiba, Paraná.
